Phosphoinositides such as PI(3,4,5)P 3 and PI(3,4)P 2 promote cell survival and protect against apoptosis by activating Akt/PKB which phosphorylates components of the apoptotic machinery. We now report that another phosphoinositide, PI(4,5)P 2 [PIP 2 ] is a direct inhibitor of initiator caspases-8 and -9, and their common effector caspase-3. PIP 2 inhibited procaspase-9 processing in cell extracts and in a reconstituted procaspase-9/Apaf1 apoptosome system. It inhibited purified caspase-3 and -8 activity, at physiologically attainable PIP 2 levels in mixed lipid vesicles. Caspase-3 binding to PIP 2 was confirmed by cosedimentation with mixed lipid vesicles. Overexpression of phosphatidylinositol phosphate 5-kinase α (PIP5KIα), which synthesizes PIP 2 , suppressed apoptosis, while a kinase-deficient mutant did not. Protection by the wildtype PIP5KIα was accompanied by decreases in the generation of activated caspases and of caspase-3 cleaved PARP. Protection was not mediated through PIP 3 or Akt activation.
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blotting. Lanes 1, lysate from HEK293 cells transfected with procaspase-9; lanes 2, procaspase-9 and PIP5KIα; lane 3, PIP5KIα alone. C-9, caspase-9; C-3, caspase-3. There was no detectible variation in protein loading, based on the equivalent intensity of beta-tubulin band in these lanes (data not shown). The result shown is representative of two independent experiments. (C) Effects of wt and D279A PIP5KIα overexpression on apoptosis induced by treatment with TNFα/CHX for 3 hrs. PIP5KIα and β-gal cDNAs were cotransfected at a 2:1 weight ratio. Left panel, transfected HEK293 cells that expressed β-gal were detected with Xgal, and examined for morphological signs of apoptosis. Data shown is the mean+/-SEM of two independent experiments. 
